Mutagenic stabilization of the photocycle intermediate of green fluorescent protein (GFP).
The optical spectra of the Aequorea victoria green fluorescent protein (GFP) are governed by an equilibrium between three different chromophore states. Mutants that predominantly show either the protonated (A) or the deprotonated (B) form of the chromophore have previously been described. In contrast, the I form, which is formed by rapid excited-state deprotonation of the A form of the chromophore, has only been described as an obligatory photochemical intermediate. We report the design of a new GFP mutant with a stabilized I form. For this purpose, we introduced two isosteric point mutations, Thr203Val and Glu222Gln, that selectively raise the potential energy of both the A and the B form. Knowledge of the absorption spectrum of the I form at room temperature allows the detailed analysis of concentration dependent changes in bulk wild-type(wt)-GFP spectra, as well as the determination of the dimerization constant of GFP. This information expands the use of GFP to that of a spectral probe for protein concentration. We determined energy differences between the chromophore ground states in the monomer and the dimer and reconstructed part of the potential energy surface.